Proteomic and bioinformatic analysis of a nuclear intrinsically disordered proteome.
Intrinsically disordered proteins (IDPs) are biologically active and crucial for cell function although they do not possess defined three-dimensional architecture. IDPs are especially prevalent in eukaryotic proteomes, and large-scale experiments have shown that many IDPs are nuclear proteins. Bioinformatic analyses have also demonstrated that the vast majority of transcription factors contain extended regions of intrinsic disorder. In the current study, we isolated and functionally analyzed IDPs expressed in the nuclei of HEK293 human cells. According to the results of MS analysis followed by subsequent analysis with the bioinformatic tools IUPred and RAPID (regression-based accurate predictor of intrinsic disorder), a heat-treatment method was able to enrich the nuclear lysate in IDPs. For approximately 85% of the proteins obtained, IUPred predicted a sequence of 30 or more consecutive disordered residues (DRs), and for approximately 83% of the proteins RAPID reported a content of at least 25% DRs (compared to ~66% and 49%, respectively, for the nuclear lysate). Gene Ontology analysis in terms of molecular function revealed that the obtained fraction was generally enriched in proteins involved in the process of transcription and especially in transcription factors. We also showed experimentally that IDPs are overrepresented in the cell nucleus. Intrinsically disordered proteins (IDPs) are crucial cellular molecules and are especially numerous in eukaryotes. In particular, IDPs act as signaling and regulatory proteins, and impairment in their functioning may lead to serious diseases. Large-scale bioinformatic studies of IDPs have provided essential knowledge about this group of proteins. However, experimental data reflect the actual situation in living cells. Our study is the first large-scale proteomic analysis of nuclear IDPs. We showed experimentally that IDPs are overrepresented in the nucleus in comparison to the whole cell. Analysis of molecular function indicated that the nuclear intrinsically disordered proteome (IDP-ome) is enriched in proteins involved in transcription regulation and especially in transcription factors. The IDP isolation method from human cell nuclei presented in this article could be further applied in differential proteomic studies.